Transdermal delivery of macromolecules using solid-state biodegradable microstructures.
The purpose of this work is to demonstrate the feasibility of using a proprietary technology called MicroCor™, based on solid-state, biodegradable microstructures (SSBMS), for transdermal delivery of macromolecules. The proteins FITC-BSA (66 kDa) and recombinant protective antigen (rPA; 83 kDa) were incorporated into SSBMS arrays using a mold-based, liquid formulation casting and drying process. Arrays were applied to the skin with a custom applicator and then inspected to assess the extent of microstructure dissolution. In vitro FITC-BSA delivery to human cadaver skin was visualized using light and fluorescence microscopy and quantified by extracting and measuring the fluorescently labeled protein. rPA-containing SSBMS arrays were applied in vivo to Sprague-Dawley rats. The resulting serum IgG response was measured by ELISA and compared with responses elicited from intramuscular (IM) and intradermal (ID) routes of administration. FITC-BSA and rPA SSBMS arrays successfully penetrated the skin. Microstructure dissolution was observed over >95% of the array area and >75% of the microstructure length. FITC-BSA delivery correlated with protein content in the formulations. Antibody titers after transdermal delivery of rPA were comparable or higher than IM and ID titers. Transdermal delivery of macromolecules can be conveniently and effectively accomplished using the MicroCor technology.